

What is claimed is: 

1 . An apparatus for variable bit rate video coding 
on theY^sis of a predetermined average bit rate 
comprisr^g: 

a vi^eo coding means for coding input video with a 
predetermined quantization step size and providing coded 
data and a ^nerated code bit count; 

a quantization step size setting means for setting 
a reference qud«tization step size for each first image 
unit in correspoiidence to the average bit rate from the 
quantization step syize provided to the video coding means 
and also the generate bit count provided therefrom; and 

a quantization a^ep size adjusting means for 
adjusting the quantizai^on step size provided from the 
quantization step size set\ing means for each second image 
unit from the generated bit \ount provided from the video 
coding means and also from an> p xc occ or a s horfeago of -the 
average bit rate. 



C^^^ / V "^^^ apparatus for variable bit rate video coding 

to claim 1, wherein: 
thA first image unit is a group of a plurality of 
picture frames . 

3. The i^pparatus for variable bit rate video coding 
according to cQ.aim 1, wherein: 

the second image unit is a group of a plurality of 
macro-blocks as divisions of one picture frame. 
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4 . The apparatus for variable bit rate video coding 
according to claim 1, wherein: 

the quantization step size setting means for setting 
the reference quantization step size for each first image 
unit computes an image iinit complexity defined by the 
product of the average (juantization step size over the 
preceding coded image and generated bit count, and also 
computes the reference <iuantization step size for each 
first image unit from the ratio between the first image 



unit complexity and the 



5, The apparatus 
according to claim 1, 

the quantization 
adjusting the quantizati 
unit sets a minimum 



average bit rate. 



for 



variable bit rate video coding 
wherein: 

tep size adjusting means for 

step size for each second image 
issible quantization step size. 
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6. The apparatus f 3r variable bit rate video coding 
according to claim 1, wherein: 

the quantization step size adjusting means for 
adjusting the quantization step size for each second image 
unit sets a maximum excefes of the average bit rate, sets 



a virtual buffer sized t 
codes are withdrawn at t 



using the buffer occupa: 



> the maximum excess from which 
le average bit rate and adjusts 



the quantization step sis e for each second image unit by 



cy in the virtual buffer and a 



utilizable buffer size obtained by subtracting the buffer 
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occupancy in the virtual! buffer from the size thereof. 

7. The apparatus for variable bit rate video coding 
according to claim 1, w lerein: 

the quantization step size setting means for setting 
the reference quantization step size for each second image 



unit includes a means 
step size by adjusting 
second image unit fron 



Dor computing a first quantization 
:he quantization step size for each 



the generated bit count provided 
from the video coding neans and the^exee& c - or ohortago ot ^ 
the average bit rate; and 

it sets a maxim 
quantization step siz 
constant bit rate cont 
rate, from the quant ib 



im bit rate, computes a second 
, which is set in the case of 
rol on the basis of the maximum bit 
ation step size set in the 
quantization step size setting means and the generated bit 
count provided from tie video coding means, and provides 
the greater one of the first and second quantization step 
sizes to the video cciding means. 



8. The apparatup 
according to claim 1 



for variable bit rate video coding 
wherein: 

the quantizatio i step size setting means for setting 
the reference quantiz ition step size for each first image 
unit computes a first Lmage unit complexity for each first 
image unit, the first image unit complexity being defined 
by the product of the j;ummation of generated bit count and 



the average quant izat 



ion step size for each first image 



V 
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unit, and determines thef quantization step size of the 
first image unit from thfe first image unit complexity of 
the first image unit and the bit count per first image unit. 



9 . The apparatus 



fibr variable bit rate video coding 



according to claim 1, 
the quantization 



/herein: 

step size setting means for setting 
the reference quantization step size for each first image 
unit computes the first image unit complexity for each 
first image unit from :he summation of the generated bit 
count and the average qv antization step size for each first 
image unit, and determines the quantization step size of 
the first image unit ::rom the average first image unit 
complexity for the fijst image unit over the preceding 
coded image, the average first image unit complexity of 
the immediately preced ing first image unit or a plurality 
of first image unit in:;luding the immediately preceding 
first image unit and the bit rate per first image unit- 



The apparatu 



3 for variable bit rate coding video 
data accoEsding to claim 1, wherein: 

the quantization step size adjusting means for 
adjusting the\uantization step size for each second image 
unit preliminarily sets a threshold for quantization step 
size, 

when the excessVor shortage of the average bit rate 
is not excessive, the reference quantization step size set 
for each first image unit \Ls compared with the threshold 
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for qi|antization step size, for 

providing the quantization step size without any 
adjustnkent when the reference quantization step size is 
not exc^ding the threshold quantization step size, and 
isting the quantization step size according to 
the excess\or shortage of the average bit rate and 
selectively, providing the greater one of the adjusted 
quantizatioAstep size and the threshold for quantization 

step size, ani 

when the^Bxcess or shortage of the average bit rate 
is excessive, the quantization step size is adjusted 

according to the encGac or bhortago of 'the average bit rate, 

A* y 

the adjusted quant l\zat ion step size being provided as the 
quantization step sYze for each second image unit, 

11. A method of variable bit rate coding video data 
on the basis of a prede\ermined average bit rate 
comprising : 

a video coding step \f coding input video with a 
predetermined quantization s\ep size and providing coded 
data and a generated code bit\ count; 

a quantization step size getting step of setting a 
reference quantization step size ^or each first image unit 
in correspondence to the average pit rate from the 
quantization step size provided to \he video coding step 
and also the generated code bit countWovided therefrom; 
and 

a quantization step size adjustmg means for 



39 




adjusting the Quantization step size provided from the 
quantization stWp size setting means for each second image 
unit from the generated code bit count provided from the 
video coding sttep and also from an excess or a shortage 
of the average mX rate- 



12 - The method of 
according to claim 11 

the first image 
picture frames . 



variable bit rate coding video data 
, wherein: 

unit is a group of a plurality of 



13 . The method oi 
according to claim 11 

the second imag 
macro-blocks as 



divis ions 



variable bit rate coding video data 
, wherein: 

2 is a group of a plurality of 
of one picture frame, 



14 . The method oi 
according to claim 11 



variable bit rate coding video data 
r wherein: 



setting the reference 
first image unit, a firs 
which is defined by the 



in the quantization step size setting step of 



quantization step size for each 
t image unit complexity is computed, 
product of the average quantization 



step size and generated code bit rate over the preceding 



coded image, and also t 
for each first image 



le reference quantization step size 
init is computed from the ratio 
between the first ima^e unit complexity and the average 
bit rate. 



40 



• 




15 . The method of variable bit rate coding video data 
according to claim 11, whprein: 

step size adjusting step of 
step size for each second image 



in the quantization 
adjusting the quantization 



unit, a minimum permissibly^ quantization step size is set. 



16. The method of /variable bit state coding video 
data according to claiid 11, wherein: 

in the quantization step size adjusting step of 
adjusting the quantization step size for each second image 



unit, a maximum excess 



of the average bit rate is set, a 
virtual buffer sized to the maximum excess is set for 
withdrawing codes at the average code bit, and the 
quantization step size is adjusted for each second image 
unit by using the occupiition content in the virtual buffer 
and a utilizable code 5it count obtained by subtracting 
the occupation content in the virtual buffer from the size 
thereof - 

1^- The method of variable bit rate coding video data 
according \o claims 11, wherein: 

the qualc^tization step size setting step of setting 
the reference quVitization step size for each second image 
unit includes a steW of computing a first quantization step 
size by adjusting the quantization step size for each 
second image unit fromSthe generated code bit count 
provided from the video Coding step and the excess or 
shortage of the average bit^ rate; and 
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in tfhe computing step, a maximum bit rate is set, 
a second qiibntization step size is computed, which is set 
in the case V>f fixed bit rate control on the basis of the 
maximum bit Vate, from the quantized width set in the 
quantization ^tep size setting step and the generated code 
bit count pro\)lided from the video coding step, and the 
greater one of tte first and second quantization step sizes 
is provided to tijie video coding step. 
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18. The method of variable bit rate coding video 



according to claim 11 



- wherein: 



in the quantization step size setting means for 



setting the reference 



for each first image 
defined by the produdt 



quantization step size for each 



first image unit, a first image unit complexity is computed 



unit, the first image unit being 
of the summation of generated code 
bit rate and the averkge quantization step size for each 
first image unit, anc the quantization step size of the 
first image is deter] lined from the first image unit 
complexity of the fijrst image unit and the bit rate per 
first image unit. 



1 9 . The method 
according to claims 



setting the referent 



of variable bit rate coding video 
11, wherein: 



in the quantization step size setting means for 



:e quantization step size for each 
first image unit, tAie first image unit complexity is 
computed for each first image unit from the summation of 
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the generated code bit cabunt and the average quantization 
step size for each first image unit, and the quantization 
step size of the first/image unit is determined from the 
average first image uAit complexity for the first image 
unit over the preceding coded image, the average first 
image unit complexiyy of the immediately preceding first 
image unit or a pli/rality of first image unit including 
the immediately preceding first image unit and the bit rate 
per first image unit. 

20. The mdthod of variable bit rate coding video 
coding\ccordinb to claims 11, wherein: 

inVthe quantization step size adjusting means of 
adjustingVhe quantization step size for each second image 
unit, a thre^old quantization step size is preliminarily 
set, when the\ccess or shortage of the average bit count 
is not excess iveVbhe reference quantization step size set 
for each first imaW unit is compared with the threshold 
quantization step sr^e, for 

providing the quantization step size without any 
adjustment when the referts^ce quantization step size is 
not exceeding the excess orS^hortage of the average bit 

rate, and \ 

adjusting the quant iz at iork step size according to 
the excess or shortage of the avei^ge bit count and 
selectively providing the greater orite of the adjusted 
quantization step size and the threshold\uantization step 
size, and \ 
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whten the excess or shortage of the average bit count 
is excessive, the quantization step size is adjusted 
accordingWo the excess or shortage of the average bit 
count, theVad justed quantizing with being provided as the 
quantizing With for each second image unit. 

21. A itethod of variable bit rate coding video data 
on the basis df a predetermined average bit rate wherein 
quantization sVep size is set such as to hold a constant 
coded image quality level over a plurality of groups of 
picture images an)d the quantization step size is adjusted 
from the excess orXshortage of the actual generated code 
bit rate with resp^t to the average bit rate with 
reference to the quantization step size that has been set 
as above. \ 
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